Physical model for predicting grinding rates.
When grinding an optical surface, the material removal rate depends linearly upon pressure and velocity and upon a proportionality constant which accounts for differences in material properties. A physical description of the grinding process has been postulated which results in the linear pressure and velocity relationships and which also allows the value of the proportionality constant to be determined from a knowledge of material properties alone. Previous attempts at predicting material removal rely strictly upon experimental data to determine the proportionality constant. The postulated description incorporates the combined effects of many individual abrasive particles to statistically determine the proportionality constant in terms of abrasive size and the breaking stress of the glass. A simple example indicates that the result is consistent with experiment.